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1. Introduction. -High temperature steady state creep is generally diffusion controlled. In oxides, it is accepted that the creep rate is related to the diffusion coefficient of the slowest species. However no experimental proof has been well established [1, 2] . Nonstoichiometric oxides provide good systems for studying the relation between diffusion and creep [2] . In a previous note, we have suggested that the creep rate Es of NiO single crystals is controlled by oxygen diffusion between 950 °C and 1200 °C in air [3] . Activation energies for creep [3] and diffusion [4] have been found to be very similar. We have then extended our measurements to higher temperature (T ;5 1 500 °C) (1 500 °C = 0.8 Tm) and various oxygen pressure (10 -5 atm. P02 0.21 atm. ; 1 atm. ~10*~ Pa). The experimental techniques and single crystals are the same as those used in [3] and [4] . The total impurity content (10-100 ppm) is smaller than the departure from stoichiometry (10-4 to 10-3 at 1 500 °C). The law which describes the steady state creep is written [1, 5] : 8s=~P~exp-~. The aim of the work is to determine the stress exponent n, the oxygen pressure exponent m and the creep activation energy Q. For this we made stress, P02 or temperature changes and compared is values before and after the changes [1] . Care must be taken to ensure that the specimen has reached thermodynamic equilibrium after Po2 or temperature change [5] . Annealing duration before resuming creep is determined in NiO by nickel vacancy diffusivities, i.e. chemical diffusion [6, 7] (Fig.1) [6] . If [8] .
Results of such systematic calculations are summarized in [8] (Fig. 1 ) and -0.1 when V'N; is dominant (Fig. 1) . This strongly suggests that the point defect in the oxygen sublattice which explain diffusion controlled creep is Vo. This result is in agreement with that suggested from an entropy analysis of oxygen self-diffusion [4] . 2h+Oo~Vo+~(AG6) (6) giving with the help of eq. (5) : As shown in the table I, when V~i and Vo are the dominant defects in Ni and 0 sublattices, the concentration of Vo is independent of oxygen pressure. Then from reaction (6) and (8) : A comparison of eqs. (7) and (10) shows that the activation energy for oxygen diffusion controlled creep is different depending on whether V~i or VN; is the dominant point defect. The difference in diffusion activation energy is : 3 OG8 -A 64.
We can estimate its value from electrical conductivity o-g measurements [6] :
where ~ is the hole mobility. When V~i is the dominant point defect, the activation enthalpy for (J e can be deduced from (5) and (11) : :
where DHm is the activation enthalpy for hole mobility. Experimental determination gives [6] :
When VN; is the dominant point defect one finds from (9) and ( 11 ) [6] :
Eqs. (12), (13) and (14) allow an estimate to be made of the maximum variation in diffusion activation enthalpy :
2AG8 -AG4 ~---0.6 eV .
When V~H is the dominant point defect (high T, low Po2, Fig. 1 ), the activation enthalpy for oxygen diffusion exceeds by 0.6 eV that corresponding to V'
A value of 5.6 ± 0.5 eV has been found for oxygen self-diffusion [4] . For creep, values are between 5.2 ± 1 eV and 7.9 ± 1 eV (Fig. 1) [5] . This result is in fairly good agreement with more recently performed [9] oxygen diffusion measurements. The situation in NiO is more complicated because nonstoichiometry is described by a mixture of V~i and V~,. However, creep experiments lead to the conclusion that Vo is the dominant point defect in the oxygen sublattice.
